,um to concentrate the larger dinoflagellates and determine whether any rare species were present-a necessary consideration in these low diversity assemblages. Examination of the >20pLm slides showed they had lost some Lycopodium clavatum spores, as judged by the apparent abundance of Polysphaeridium zoharyi, rendering them unreliable for determination of absolute abundance.
Nitex nylon screens were used throughout for sieving, and residues were strew mounted onto microscope slides using Cellosize and Elvacite.
Counting.-All major palynomorph groups were counted, and absolute abundances per gram dry weight of rock were then estimated for dinoflagellates and terrestrial palynomorphs (Fig.  3 ). Dinoflagellate and acritarch taxa were individually identified and counted, although no attempt was made to identify spores and pollen to generic or specific level. Specimens were counted using a 25 X objective until 250 dinoflagellates had been registered, except for samples CGS-1 and CGS-2 where only 100 dinoflagellates were counted owing to their sparsity. Abundance and error calculations follow the method of Stockmarr (1971) but are adjusted for the use of L. clavatum tablets batch #710961 (supplied by Lund University) for which the sum (X) = 69556, standard deviation (s) = + 1541, and coefficient of variation (V) = 2.2%, based on groups of five tablets. Hence for one tablet, X = 13,911, s = ?689, and V = 4.95% (see Maher, 1981, p. 
158-159).
Limitations to counts.-Microforaminiferal linings are very abundant in most assemblages but were difficult to quantify owing to their mostly fragmented state, often occurring as single chambers (see Fig. 4 .1). Traverse and Ginsburg (1966) noted a similar phenomenon for modem Bahamanian assemblages. Following these authors, only foraminiferal linings with six or more chambers were counted (Fig. 3) . Hence these linings are greatly underrepresented in the overall counts.
Although most dinoflagellates were easily recognized and identified during counting, specimens of Kallosphaeridium sp. (Fig. 8.13-8 .17) could often not be distinguished from leiospheres ( Fig. 14. 18, 14.19), and leiospheres themselves could not always be distinguished from other debris under the 25X objective. It was therefore decided not to include counts for Kallosphaeridium sp. or the leiospheres, but simply to record their presence in each sample (Fig. 3) . Reliable counting of Kallosphaeridium sp. in these samples would require using a 100X objective.
Acanthomorph acritarchs were subdivided into two groups, Nannobarbophora walldalei (Fig. 14.10-14.15 ) and "small spiny acritarchs" (Fig. 14.16 FIGURE 3-Dinoflagellates and other palynomorphs recovered in the present study. Also indicated are samples from inferred sea-level lowstands (shaded) and strongly compacted samples (C). A "+" indicates a taxon present but recorded only outside of the count (i.e., rare), whereas "*" indicates qualitatively the presence of a taxon not specifically counted during analyses. (Head, 1996a) . Kallosphaeridium sp. is not known from the literature, but the genus itself appears to range no higher than Pliocene. Stratigraphic ranges of taxa mentioned above are treated in detail in the Systematic Paleontology section.
CLS-M3 CLS-K6 CLS-M2 CLS-K5 CLS-M1 CLS-K4 CUS-M9 CUS-K12 CGS-2 CUS-M8 CUS-K11 CUS-M7 CUS-K10 CGS-1 Sample number

DINOFLAGELLATE CONCENTRATION AND CARBONATE DIAGENESIS
To determine whether dinoflagellate concentrations have been enriched passively during carbonate compaction, we chose alternating compacted and uncompacted fine-grained samples for study throughout the lower and upper Pliocene intervals. Estimated palynomorph concentrations are shown in Fig. 3 , and the degree of inferred compaction of samples is based on ultrafacies and other studies (Westphal, 1997). Samples coded with the letter "M" (e.g., CLS-M3 and CUS-M8) are inferred to have been strongly compacted, whereas adjacent samples coded with the letter "K" (e.g., CLS-K6 and CUS-K12) are less compacted or uncompacted. In our lower Pliocene interval, dinoflagellate concentrations are clearly greater in the "M" samples (10571-14977 per gram dry weight vs. 1933-5945 for the "K" samples). In the sedimentologically more diverse upper Pliocene interval, the pattern is still present but less pronounced, with "M" samples having concentrations of 2446 to 13511 per gram dry weight and "K" samples having concentrations of 1796 to 3208.
Hence, the data show a strong positive correlation between dinoflagellate concentration and compaction of the sediment. This is particularly true for the lower Pliocene interval where an absence of taxonomic trends in the composition of the dinoflagellate assemblages suggests that the source environment has not varied sufficiently to strongly influence cyst productivity. The upper Pliocene dinoflagellate concentrations show a less strong positive correlation with compaction, and variations are not explained by diagenetic enrichment alone. Samples from this interval are sedimentologically more variable and so additional factors should be considered, including shifts in cyst productivity and influx due to sea-level fluctuations.
In conclusion, examination of dinoflagellate concentrations along with the composition of the assemblages can be useful in quantitatively assessing the compaction and partial dissolution of fine-grained carbonates, especially where other indicators (e.g., clay enrichment) are absent. (Fig. 2) . It was deposited in a water depth of 300 to 400 m, and at a distance of about 16 km west of the shallow waters of high carbonate production (the "carbonate factory") according to Eberli et al. (1997) Description.-Luxuria arises as mostly discrete, rodlike elements finer than type material (see Head, 1994 (1992, fig. 2, a-g This species is assigned questionably to the genus Operculodinium because, in contrast to the type species 0. centrocarpum, it has processes that are not fibrous, even at their base, and a central body surface that is finely and faintly granulate instead of fibroreticulate. JAN DU CHENE, 1977, p. 112, text-fig. 4.9, pl. 1, fig. 12. Etymology.-Named with reference to the large, irregular grana that occur on the surface of this species.
Holotype. -Fig. 12.1-12 Family GONIODOMACEAE (Head, 1998b) and known also from the middle and upper Pliocene of eastern England (Head, 1998a (Head, , 1998b (Head, , 1998c 
